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NOVELTY - The image obtained by photographing a substrate (IS, IT) is 
examined 

and the soldering region is extracted from the image based on the . 
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brightness of each color component. The test area corresponding to 

the 

extracted soldering region is setup and the quality of the soldering 
region is 

discriminated based on the distribution state of the color in the 
test area. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
substrate 

inspection apparatus. 

USE - For inspecting quality of soldering region in electronic 

components 

mounting substrate. 

ADVANTAGE - The soldering region in substrate image is extracted with 
high 

precision. The test area is accurately set up with respect to the 
solder 

region and hence reliability of the inspection is improved. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of the 
substrate 

inspection apparatus. (Drawing includes non-English language text) . 
substrates IS, IT 
solder 2 

image pick-up unit 3 
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Jgtcov^-c . or« ( 1 ) ^ic i O.BMUx, y ) 
S»ai-rS. 3;fcST2t'{4. (2)~(4)^^fflV^ 
#B#OfeJgr (x. y) . g (x. y) . b 

(X, y) mmti. 

50 [0058] 
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(8) #^2 0 03-2 0 74 61 

13 14 
L (x, y) = {R {x. y) +G (x. y) + B (x, y) } /3 

• • • (1) 

r(x. y)=R{x, y)/{R(x, y)+G(x, y)+B(x, y)) 

■ • • (2) 

g (x, y) =G (x, y)/{R (x, y) +G (x. y) +B (x, y) } 

• • • (3) 

b (x, y) =B (x, y)/{R (x, y) +G (x. y) +B (x. y) } 

... (4) 

[00 59] ::oj:3(wUTs mmmzmmmif^ *sj t^^TSTPtcai;*. #fegr ■ (x. y) . g 

Sl^MSi-t^t. 3tBB«i&Ji{c5SSt=5r*«4>ST3jJil 10 " (x. y) . b " (x. y) ifiOiZ^^^tl^. Ztl 

OV^T. ffie ( 1) O^fti^cBML (x, y ) *i [0 064 3 -:tr, #*iS:rv (x, y) , gv (x. 

0r^(OtgiV><iLi, L2 (LKL2) y), bv (x, y) <Doi^<r&^j:<bi>\>^-rtif}^<^f& 
1X?>^mm[^liZt)htPiidt^i^s.-yi^-t?>. ST4 Lil^fflvOtLh-e*)tl{f. STSCOW^tirN 

-eX'ii. msm^(0&kr (x. y) . g (x, Oj t^otTSTl 0 tji;^, ^feJgr ' (x. y) . 

y) , b (X, y) iz-o\,^X. mmiz. 0r^<^»fflSEH g ' (x. y) , b ' (x, y) Wi. ill^iOfeKr 
rtt*5*>if'336>2:f-x>y^'f (x, y) , g (x. y) , b (x, y) hmtmm 
[00 6 01 rnieU^V^MLl. L2. HXt/S ^yiftiESTS-ecT^V^-fflA^cOipI^*'' ""N 

T4~6t:ifcViT, imKHSS^S^LSV-^ffir Oj k^'?fim^h. ClOSTl OtCji;^^. lSBm<Ofe 
1, r2, gl. g2, bl, b2 (r l<r2, gl 20 Sir {x. y) , g (x, y) , b (x. y)ifi.^ff) 

<g2, bi<b2){±. \^'ftii>. h^t^ttb. mm ttrnmrnm^y^r ■ (x, y) . g^ (x, 

±c7)i^/U;5'6n6ijA-;?-y(cfc(,^Ti+a!t/iSM^#feS y) , b" (x, y) blxmm^til, 
(DmizmtXsk^^tif;:ij(7)X\ fit^SrcoLI'V^ffiL [ o o 6 5 J ; o UT. ffl«i&^i^S-f^T«oB^t 

1. rl. gl. bHi. V^i*h.t>. M«Lh<oa«ttB^ -^\i-^X.m&mtkf0^r ■ (x, y), g* (x. 
^Sh<7)±miZi3\.^Xnii>ili>mSl'^^i*)i,Wi\'mz y) , b ■ (x, y) m^^titt. STI U^ry 

^^^ixt. Esj t^roT. jaa^if&T-ri.. 

[0061] ST3~6<0¥iJSJ!yi{i. mf<0XT-)'7-e [0066] ortitfOHtefiaUcfeftS-r-^-^^-^ 

T3-60W^V\-ffli) TYESj T'SiiKf, ST7 [0067]|23{i. ^ -^y^f^^Mi. STl 

fcJStf. C:OST7-C{±, mfiE»gH*2:4''C.^i:-ti.Br 0 1~1 0 6cOX7"-y7°{c:J; 0*1". T-f— ^^-^^t 

^^^iO'^^yh-'i^Sr^^L. ^lO'^-fyK'^rttCfe ^•f<S**^A:'3a519Sr«ifPLT«(Syt^fcT*a 

V>-C«-eKr (x, y) , g (x, y) , b (x, y) m.^miSLcO'^^ X^j: };iSmttim. fTE^PS^l 

<7)^tS:r„ (x, y) , gv (x, y) . bv (x, y) S$rY|ft-r— 7';I^7±(:-fe-y b |f^BS3KaJ4 K J: 

s:»aj-ri.. ^f*3. ^iciTi^-ri.'^'f vyi^ i.tsB^TT'ams:raj(&t& ( ST 1 0 1 ) , z(7)miz 
ifm^'<^-y<ommistc^^izfstfi:k^^t:nox X*). R. G, B(o^mm^mmxi}mi2izj!if) 

[00621 ■o^coSTSTii. miST7X'^ihf::i 1 3rtt5!ia««{7);>9-«?««T-^'**A^3S^i 
^Mtrv (x, y) , gv (x, y) , bv (x, y) 40 I. ::TA:/j$ii^;^5-Bm«s mimmU2 

v^iiv Oh. miUz^b^ ^^mt mm^z. MflU:«Oi^ [ o o 6 s i mmi. Fm<^tti^^!^mzmm3tiii 
mi<^\iA,t:mmiziiuxmix?>^iiis.mfSLk <oiiA.tmfmuznL. ^^x^xi^m^-^xmim 

imthk. iihMzi&\,^Wmif^^^ix?>. Srti^-tS. CKOtg^^f^SrSftT, CPUl Hi. S 

[oo63i^wsT smmzistx . mmmm t i o 2 ^zm^. miim!mff)m.m. iz^^.m 

«-feKr- (x, y) . g " (X. y) , b - (x. «?'5^iri&JR"9a^■C^*U 1 3rtfc:-Wp{Sfff 
y ) <^m^i^(^ilt. -t^^h-h. #^ti:rv ( x. [0069] ortCfigSli, ^S^i^F^fctbil-rSR, 

y) . g» (X, y) . bv (X, y) *»\ V>-mt,L^ G, BO^^tC-?^ . -!-*l-f^tM^igJS^^OfirS 

V^fflvOiOt/hSvvS^fcHi. ST8coiM^(± '■YE*50 soBtBr'-rJ'mBa-r'S.^ifL-C. #fe^02«l:L. 
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(9) 

1 5 

§V^ffiSrA:^]-rS. CPUl Z<7)X^(.z]StXS 
Tl0 3t3t;^. miA:hW.:^mi:miLi^, m 

. [00 70] C:<?)J:dJcL.TL.^vMi<o|ft^jmT-ri. 

or^osTi 04T-«, =^&miz. frie2ffl'fku 
[ 0 0 7 1 ) OT, nm^z. si!^<rni/.fimmm 

ST105*>* TYESj k^*). ST106T\ # 

1 0 0 7 2 1 04 {±. mmwsmkSizmh aim 20 

S<7>#)15r. ST2 0 1-2 1 KO^XT'/TitZj:*)^^ 

tiii><r>x\ m.l^l^m^zl^txmr&^tli:lb 

Tmmt:m.^^j:b'^X 'Oi^^^ . C P U 1 1 <4. 

z<^mzfbtXT^ -^yi^7—ffu 1 8 i 0 ffifies 
«!aE«« 1 T(c**ic-ti> 7 T ^ /um^ihi 

•C^^ U 1 3 mz-k -y htl . ::<m«TTtteSEffl*fe^ 

mm'r-r)\^7{zmx$ti. mmti^mi^^ti^. 

[0074] ortcc P U 1 1 Ji, HuiBfl^T-^' 7 r 

^/i^B^fis BmA:')«l51 2lCj:'3T-fx:5'/l^j«^ 
ttt, ^tU13(ClR>)jitita (ST202) , 
[0075] '?roST2 0 3T-{4. ±f5c7)B«A:']J!!! 

afc<*v\ ii[ieii2fcs^u/i#)iT\ mmmmim 
fftt, ztii,zxmm±(r)i^i\^f'm\^^i^-yi!^ib& 40 

[00 7 6] or«DST2p4t'(±. CPUl lt4, mf 
S T 3 ~ 6 t . BHKfc J: r/^^t^-ttl^UffiM 

m.mimizhhmmimtii'rhfmmhtihifi. z 50 



^g3 2 0 0 3 - 2 0 7461 
1 6 

(t&^t^V^ttLl. L2, rl, r2. gl. g2, 
bl, b2<t'5t. 

[0077] ortcs T2 0 sx'li. mm^^f^'^ 
ffl8'jtc2fi^tL. ^m^%(7)m^^^-ytm!,th. 

[0078] iiiT, isimc, m^T-fyr^)vmm 
««aE««fl[<oA5$-««-ri>. ■t^x<r)i,tA.mm^. 

(cStt S W©?S*^'*^7-r i. fc, ST207*<rYE 
Sjfc^O.OT, ST2Q8'>'2 10tfcV^-C. #»[ 

i»mm:.mhm'^mz^-rf% . wmtm i tic 

as. $f>{C. ST2 1 1-c. c:<o¥ii^^S:ai:'jL. 

B!ifE«i[«aEa«ic 1 Tf.zmhmLmi^i> , 
[0079] ^fe. im<mmmm^. y-^-i-y 
^^mmz{,n\<\ mTFmoizmmmmmmmwk 

mmmtm^xtii^m j: 5 iz-m 

[0080] 

<ryi^)\'9 my-^y-ymtLtim^mL lxw<w&^ 

silgT-ftai-ti. i fc I: I. . J: ^ T MUim^mz 
mhmmk^^%<f^-fhzt-ifix%. mm. 
(m>^^mzhifiX'%h. 

[01] z<r)m^^m,zii^ii^hmmM^<m 

[02] B«Pia!ffl«D^«£Srr70— ^^-r-ffc 
[03] -f-f— ?-vya#«o^)®^^7o-f-v-h-C 
[04] «?St^K0#)lI^^7D-^^-h-CJ>S. 

0-ej>s. 

[06] 05OjlS^iKtJ:SISI8«SI<^1^2:5rrilBH 

[07] m'y<rymih\!zihms!m<nwmkTr:rim 
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IS, IT 

4 am 

5 mmmsn 



17 



1t^2 0 0 3-2 0 74 6 1 
18 



8, 9. 10 3i£8S 

1 1 CPU 

12 mwixm 

13 

15 B«^PIS? 

18 T ^ -i-yyT-y^i^ 

2 0 CRTS^ 



[@1] 




PU 1 I 




,8T101 



,8T1Q4 
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!HfM2003-20746 1 



[1^21 




,8T8 













1 ■ 


A'X\ 1 



[BI4] 



.87202 




8T209 
J I 



majBlTlSl 4^11^138 (2 0 02. 1 1. 

13) 



iif««2 ] mm. 1 {^lem3^^.fc^4^^'«aE:^k: 
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(12) 



m2O03-2G74&i 



tkmz^-hmi-^xoizuzii/.tiWjm. 
imtms ] m^m i tfzii2i,z^wdtA,m 
^)jmi,zii\,^x. 

ff^x^ti^ii ^w.-tmmmmz'ttii . i^-^mmmm. 
±.<7)iy)i'^wmf<:$'-yizt5\,^x%t^rLmmi:M:mt 

^u^wRcr,wm\<zn Lx^ix^imtchmm^ 

t,zw^h.xmw^mb. 

msammzii mmtMmmzii ^^-^titt 

mmmm-t,n-rzm^}LX. ^m.\znmthm. 
^(nmw^ ^-rti t> wsitff) \iA,fzm&mzii \.^x^ 

-ymm^}LC7)t,tA.fimmmzm-hm.<r>m)m^ 

mmmmm.^ziitwm'mwm^x'. ^m. 
tm\i^^WLtimhx'^hmmm-s.. 

<ni^)Vi?mif'^9-y\iZii^^X%t>1xt^%<mit<r) 
^[^x'^tL^ti myrthm^mL^z-ktii . i^otne 
m^<r)i^)V9m\f^i^-y^zi5\.^x^hixh^m.i$= 
mhmm^\i^-thfsmA<,ztm^ixfzwmm 
s. 

t. WL^^ixtzmwmn<r>^m(ry^^ws.i,zm^%. 
mmA.tz.mummimm'fhmm'n.t^m 



^^mii^ * u tcssi-r s mi^wtt lx 
m^sx'f>->x. 

mmmm^mzji imm&nmmmti>^ 
mmMmixmimm^s, 

imEjmm.i,] mmm 
[wmms^] 0015 

imiEm] 

[0015] Z(mmzi}^^HiA.fzl^^mXii. m 

mMi<7ymit:mmLxmMit:m»KiML. ^muz 
^^zax^xmni-m^'^itii 0 ^>/h^i^llSM 
mcr>^m^mi.mzhh&?:miiii. mimta^ti 
ii>-ixm^mmL<DiiA,mimm(^m.x o i>&< 
^Mf-rsxT'/Tt. mmmmimmmmzti 

m(om<^ismizm'^^. mnu^mmm 

IWmML^B^] 0 019 

[0019] z(^)mi>zmmmmmii. mto 

Mi^t^^^fx , i}■^mmmw^±coii^■fimf^mzm• 
heM<7)mm^mmi>zh^m&i s:«iaii--i.^tfc 
ioT. t^(ie■^feJl^^i';^^'EPiiJ''^':J'->'^-^^J£■^sB 

{^mSEA ] 

immmmm^} 0021 

[«iiEF^$] 

[00211 iifflffiaaafc a-:^<^^T*s rij 
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/ 1 -a V 



!^gg2 0O3-2O74&l 



IWEMmm^] 0 0 22 

[0022] ^<7)^OHmiBS!iPitciix{±\ ±IEco 

titi. Mrnh'^titi^mmo i r . g, b<7)# 

m-mmm^^ mm 
(auEj^ae=£] 0025 

[ 0 0 2 5 ] ^fc, mm^^sm^zi5\^xi,±. 9m 
mt Lx. ^m,-^im^<r>'y)V9^mf'i^-y^z 
ii\^x'^hixhm.^m.^ff)miHX'^ix^ixmQ$. 

~y\,z^\^x''^(yixhms.^mti>mmiii^-ti^ 
dfcL.rtJ:v\ >'}Vi^m'<9->\,zmi>^-!itn 

[m.mmm.^\ mm 
imBm^u^] 0 0 28 

[ 0 0 2 8 ] ore. zffm^niizt^t^hwm^w. 
<nmm\znLx ^ti^ixm^j:h^<^-ffmz^m lx 
(nm^^h. mmmmzxhmm-cmmmiz 



ffit,tLtimmmzii\-^X%t^iih^-^cr)^-i!ci. 0 *> 

m.izmh^i9i<^im^mm\,zhh^im^ 

[«jEm«@^r] 0 0 3 3 

1 0 0 3 3 ] ^fe. ±g«jS(wfcv^T{i> mmm^n. 
mz^i^ti . t-^rmimm±<ni^)\^9m\>'^9-y\,z)o 

•thZtifiX'^h. Z<mmzi:t\.U. hhiS't^yi^iV 

^ - ym.wfim!i<ry-m.<mw-j: )i\zm-h 
mm%\zm^%^ 'y)V7mi'^9-y\^nmh'm< 

[112] 
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(14) 



#^2 0 0 3-20 74 61 




F^-A(##) 2F065 AA03 AA21 AA52 CCOl CC28 
FF04 GG17 GG23 JJ03 JJ09 
JJ26 PP12 QIBl RR06 UUOl 
IIU05 

2G051 AA65 AB14 BAOl CA04 EAll 
EA16 EA17 EBOl EC02 

5B057 AA03 BA02 CAOl CA12 CA16 
DA03 DB02 DB06 DC25 DG6 

5E319 AA03 AB05 ACOl BB05 CG3 
CD53 GG09 GG15 
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